The response of platelets to epinephrine in storage pool deficiency--evidence pertaining to the role of adenosine diphosphate in mediating primary and secondary aggregation.
Aggregation responses and thromboxane (Tx) formation in ten patients with storage pool deficiency (SPD) specific to the dense granules (delta-SPD) were studied to assess further the role of dense granule adenosine diphosphate (ADP) in mediating platelet aggregation by epinephrine. The ability of epinephrine to elicit secondary aggregation (SA) responses was highly variable in delta-SPD when tested at 5 mumol/L epinephrine, but was consistently abnormal when tested over a range of concentrations. The occurrence of SA in both delta-SPD patients and normal subjects was correlated with the magnitude of the rate of primary aggregation (PA). This PA rate was normal, on average, for the entire patient group but was greater in patients with more consistent SA responses. The PA findings were related to the Kd value obtained in binding studies with 3H-yohimbine, but not with the number of alpha 2-receptor sites. Studies on Tx production (assessed by radioimmunoassay of TxB2) showed that the ability to synthesize Tx from arachidonate was not impaired in delta-SPD, and that there was an absolute positive correlation between epinephrine-induced SA and Tx production. Aggregation in delta-SPD platelets in response to the Tx receptor agonist U44069 was consistently decreased, but could be corrected by addition of ADP. The results of the study suggest that dense granule-derived ADP is not required for PA by epinephrine, but mediates SA as a synergistic agonist with TxA2. This role of ADP in SA may be elucidated more precisely by further studies on platelet activation processes in delta-SPD.